oearcning kmj 



i/z ^— v 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 0-1 7061 9 

(43)Date of publication of application : 26.06.1998 



(51)Int.CI. 



G01R 33/09 
H01L 43/08 



(21 Application number : 08-326720 



(22)Date of filing 



06.12.1996 



(71 Applicant : FUJITSU TAKAMIZAWA COMPONENT 
KK 

(72)Inventor : ENDOU MICHIKO 

KURASHIMA SHIGEMI 



(54) MAGNETIC SENSOR AND ALTERNATING BIAS MAGNETIC FIELD IMPRESSING METHOD 
THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately measure the 
direction and intensity of an external magnetic field from the 
optional direction by impressing an alternating bias magnetic 
field in the internal magnetization direction of a pair of barber 
pole type magnetic resistor patterns which are formed by 
laminating plural conductor layers on a magnetic film pattern 
and whose internal magnetization directions cross at a right 
angle to each other. 

SOLUTION: A magnetic resistance element 21 is formed by 
connecting barber pole type magnetic resistor patterns 22-1 
to 22-4 in a full bridge shape by connecting terminals 23-1 to 
23-4. Patterns 22-1 to 22-2 whose internal magnetization is in 
the lateral direction are formed on ferromagnetic thin films 24- \ 
1 to 24-2 by inclining plural conductor layers 25-1 to 25-2 by 
45 degrees in the internal magnetization direction. On the 
other hand, patterns 22-3 to 22-4 whose internal 
magnetization is in the vertical direction are formed on 
ferromagnetic thin films 24-3 and 24-4 by inclining plural 
conductor layers 25-3 and 25-4 by 45 degrees in the internal 

magnetization direction. When an external magnetic field He is impressed on a forming surface of 
these patterns 22-1 to 22-4 in parallel from the optional direction, since a resistance change 
according to intensity of a magnetic field component in the respective internal magnetization 
directions is caused, when an operation is performed on its change quantity, the direction and 
intensity of the external magnetic field He can be known. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetometric sensor which the laminating of two or more conductor layers is carried 
out to a magnetic film pattern, and is characterized by having an alternating-field impression means to 
impress an alternation bias field in each internal magnetization direction of the magnetic resistance 
element a magnetic resistance element and the internal magnetization direction cross at right angles, 
and in which the barbershop pole mold magnetic-reluctance object pattern of a pair was prepared at 
least, and the magnetic-reluctance object pattern of this pair. 

[Claim 2] Are the same as that of the 1st magnetic-substance pattern, the 1st magnetic-reluctance 
object pattern and internal magnetization direction of a barbershop pole mold — this — the inclination 
of two or more conductor layers by which the laminating was carried out to the magnetic film pattern - 

- this — with the 2nd magnetic-reluctance object pattern of the barbershop pole mold which makes 90 
degrees to the inclination of the conductor layer of the 1st magnetic-substance pattern the internal 
magnetization direction — this — with the 3rd magnetic-reluctance object pattern of the barbershop 
pole mold which makes 90 degrees to the internal magnetization direction of the 1st magnetic- 
reluctance object pattern the internal magnetization direction — this — the inclination of two or more 
conductor layers by which was the same as that of the 3rd magnetic-substance pattern, and the 
laminating was carried out to the magnetic film pattern — this — the 4th magnetic-reluctance object 
pattern of the barbershop pole mold which makes 90 degrees to the inclination of the conductor layer 
of the 3rd magnetic-substance pattern the magnetic resistance element connected to the full bridge - 

- this — with the 1st alternating-field generating means which impresses an alternation bias field in 
the internal magnetization direction of the 1st and 2nd magnetic-reluctance object patterns this — the 
magnetometric sensor characterized by having the 2nd alternating-field generating means which 
impresses an alternation bias field in the internal magnetization direction of the 3rd and 4th magnetic- 
reluctance object patterns. 

[Claim 3] Are the same as that of the 1st magnetic-substance pattern, the 1st magnetic-reluctance 
object pattern and internal magnetization direction of a barbershop pole mold — this — the inclination 
of two or more conductor layers by which the laminating was carried out to the magnetic film pattern - 

- this — with the 2nd magnetic-reluctance object pattern of the barbershop pole mold which makes 90 
degrees to the inclination of the conductor layer of the 1st magnetic-substance pattern the internal 
magnetization direction — this — with the 3rd magnetic-reluctance object pattern of the barbershop 
pole mold which makes 90 degrees to the internal magnetization direction of the 1st magnetic- 
reluctance object pattern the internal magnetization direction — this — the inclination of two or more 
conductor layers by which was the same as that of the 3rd magnetic-substance pattern, and the 
laminating was carried out to the magnetic film pattern — this — the 4th magnetic-reluctance object 
pattern of the barbershop pole mold which makes 90 degrees to the inclination of the conductor layer 
of the 3rd magnetic-substance pattern the magnetic resistance element connected to the full bridge, 
and this the 1- the magnetometric sensor characterized by having an alternating-field generating 
means to impress an alternation bias field in the direction of about 45 degrees to the internal 
magnetization direction of the 4th magnetic-reluctance object pattern. 

[Claim 4] Claims 1 or 2 characterized by being the coil which said alternating-field generating means 
wound around the package which contained said magnetic resistance element, or a magnetometric 
sensor given in three. 

[Claim 5] Claims 1 or 2 characterized by said alternating-field generating means being the coil which 
formed the conductor pattern in the shape of a spiral on the insulating substrate, or a magnetometric 
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sensor given in three. 

[Claim 6] The magnetometric sensor according to claim 4 or 5 characterized by said coil and magnetic 
resistance element, and a package carrying out a laminating, and coming to form them on an insulating 
substrate. 

[Claim 7] The alternation bias field impression approach of the magnetometric sensor characterized by 
establishing zero field time amount for every change of the direction of a field on the occasion of 
impression of said alternation bias field in a magnetometric sensor according to claim 1 to 3. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the impression approach of the alternation bias field in 
the magnetometric sensor which enabled measurement of a minute field, and its magnetometric sensor. 

[0002] If the direction and strength of a field with feeble earth magnetism level can measure correctly, 
earth magnetism or the field from a magnet can be measured, bearing, distance, etc. of the location on 
which the sensor is put can be determined, and it can apply to extensive applications, such as a 
bearing sensor and a pointing device. 
[0003] 

[Description of the Prior Art] The explanatory view of the conventional magnetic direction sensor by 
which drawing 10 used the magnetic film, and drawing 1 1 are the explanatory views of the resistance 
law in the magnetic direction sensor of drawing 10 . 

[0004] the long and slender magnetic-reluctance pattern 2 which consists of a ferromagnetic thin film 
on the substrate with which the magnetic sensing element 1 used for a magnetic direction sensor 
becomes in Si etc. in drawing 10 — the shape of a clinch — forming — the both ends — a conductor 
— it comes to form a terminal 3 

[0005] The alternation bias field Hb is impressed to the magnetic sensing element 1 which detects the 
external magnetic field helium which intersects perpendicularly in the die-length direction (internal 
magnetization) of the magnetic-reluctance pattern 2 in the crossover (it intersects perpendicularly 
desirably) direction to the die-length direction of the magnetic-reluctance pattern 2. 
[0006] In this magnetic sensing element 1, when the external magnetic field helium of the rectangular 
direction is impressed to the internal magnetization M of the magnetic-reluctance pattern 2 which 
supplied the predetermined current for actuation, as the resistance law is shown in drawing 1J which 
set to variation deltaR of magnetic reluctance the axis of ordinate which passes an axis of abscissa 
along the zero of magnetic field strength H and an axis of abscissa, a resistance law 4 is the Yamagata 
configuration which set the symmetry axis as the axis of ordinate. 

[0007] Then, when an external magnetic field helium is given to the magnetic sensing element 1 to 
which the alternation bias field Hb and the actuation current i were impressed, the field change to plus 
bias serves as Hb->Hb+helium, and the field change to minus bias serves as -Hb->-Hb+helium. 
[0008] Therefore, if resistance change accompanying the field change to plus bias is set to delta-1 and 
resistance change accompanying the field change to minus bias is set to delta-2, the resistance 
variation (output) delta in the sensor using the magnetic sensing element 1 will serve as delta=delta - 
1+delta-2. 
[0009] 

[Problem(s) to be Solved by the Invention] In the conventional magnetometric sensor with the 
resistance law shown in drawing 10 , as explained above, since an external magnetic field helium was 
detected as a changed part from the alternation bias field Hb, when the values of the bias field Hb 
differed, output values may differ to the same external magnetic field helium, and it had the trouble 
that exact measurement could not be performed. 

[0010] On the other hand, the field sensor (for example, JP.4-1 91 685,A) which impresses an 
alternation bias field in the internal magnetization and this direction of the component is known using 
the barbershop pole mold magnetic resistance element. 

[001 1] Drawing 12 is the informality top view of the conventional magnetic resistance element for field 
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sensors which impresses an alternation bias field in the internal magnetization direction. A magnetic 
resistance element 5 As an arrow head shows, four barbershop pole mold magnetic-reluctance object 
patterns 6-1 to 6-4 which arranged the direction of internal magnetization M with the longitudinal 
direction (left) of a Fig. are formed, and those magnetic-reluctance object patterns 6-1 to 6-4 are 
connected to the full bridge through the connection terminal 7-1 to 7-4. 

[0012] When the alternation bias field Hb of a predetermined actuation current (i), and the internal 
magnetization M and this direction is impressed to this magnetic resistance element 5, it is not 
concerned with the value of the bias field Hb, but an external magnetic field helium can be measured 
correctly. 

[0013] However, the external magnetic fields helium measured by the magnetic resistance element 5 
are parallel and a configuration which measures correctly the external magnetic field helium of the 
direction of a right angle to the internal magnetization M, and the trouble that the direction and 
magnetic field strength cannot be measured to the external magnetic field helium from arbitration is in 
the forming face of the magnetic-reluctance object pattern 6-1 to 6-4. 
[0014] 

[Means for Solving the Problem] Drawin g 1 is a barbershop pole mold magnetic-reluctance object 
pattern and the explanatory view of the resistance law. In the band-like magnetic-reluctance object 
pattern 1 1 with which the ferromagnetic pattern 12 was formed, it is whenever [ tilt-angle / of 45 
degrees ], and the laminating of two or more conductor layers 13 at equal intervals was carried out to 
the die-length direction (the direction of internal magnetization M) The internal magnetization M tends 
to turn to the die-length direction of the ferromagnetic pattern 12, and in the condition that there is 
especially no external magnetic field, the internal magnetization M has become leftward, as shown in 
the (a) Fig., and shown in the facing-the-right or (b) Fig. 

[0015] and — magnetic reluctance — the body — a pattern — 11 — the cross direction — namely, - 

- the interior — magnetization — M — a right angle — a direction — an external magnetic field — 
helium — having impressed — a case — magnetic reluctance — the body — a pattern — 11 — a 
resistance law — an axis of ordinate — magnetic reluctance — variation — delta — R — delta — R - 

- - — zero — passing — an axis of abscissa — magnetic field strength — H — ** — having carried 
out — ( — c — ) — a Fig. — being shown — as — the sense of the internal magnetization M — an 
inclination — reverse — becoming . 

[0016] That is, as shown, for example in drawing 1 (a), the resistance law 14 in case the internal 
magnetization M is facing the right, and the resistance law 15 as shown in drawing 1 (b), in case the 
internal magnetization M is facing the left have a reverse inclination, and in order to reverse the 
internal magnetization M, it turns out that what is necessary is just to impress the field more than 
Number Oe in the direction which you want to reverse. 

[0017] Then, if the output when impressing the external magnetic field helium of the direction of a right 
angle to the magnetic-reluctance object pattern 1 1 of drawing 1 (a) at the internal magnetization M is 
set to A, the output when impressing the same external magnetic field helium to the magnetic- 
reluctance object pattern 1 1 of drayving 1 (b) is set to B and the sense of the internal magnetization M 
is changed facing the right and leftward, the output to an external magnetic field helium will serve as 
A+B. 

[0018] The 1st magnetometric sensor of this invention which uses said property of the magnetic- 
reluctance object pattern 11, and solves the trouble of the conventional technique is characterized by 
to have an alternating-field impression means to by_which two or more conductor layers impress an 
alternation bias field in each internal magnetization direction of the magnetic resistance element with 
which a laminating is carried out and a magnetic resistance element and the internal magnetization 
direction cross at right angles and in which the barbershop pole mold magnetic-reluctance object 
pattern of a pair was prepared at least, and the magnetic-reluctance object pattern of this pair at a 
magnetic film pattern. 

[0019] The 2nd magnetometric sensor of this invention The 1st magnetic-reluctance object pattern of 
a barbershop pole mold, the internal magnetization direction — this — the inclination of two or more 
conductor layers by which was the same as that of the 1st magnetic-substance pattern, and the 
laminating was carried out to the magnetic film pattern — this — with the 2nd magnetic-reluctance 
object pattern of the barbershop pole mold which makes 90 degrees to the inclination of the conductor 
layer of the 1st magnetic-substance pattern the internal magnetization direction — this — with the 
3rd magnetic-reluctance object pattern of the barbershop pole mold which makes 90 degrees to the 
internal magnetization direction of the 1 st magnetic-reluctance object pattern the internal 
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magnetization direction — this — the inclination of two or more conductor layers by which was the 
same as that of the 3rd magnetic-substance pattern, and the laminating was carried out to the 
magnetic film pattern — this — the 4th magnetic-reluctance object pattern of the barbershop pole 
mold which makes 90 degrees to the inclination of the conductor layer of the 3rd magnetic-substance 
pattern the magnetic resistance element connected to the full bridge — this — with the 1 st 
alternating-field generating means which impresses an alternation bias field in the internal 
magnetization direction of the 1st and 2nd magnetic-reluctance object patterns this — it is 
characterized by having the 2nd alternating-field generating means which impresses an alternation bias 
field in the internal magnetization direction of the 3rd and 4th magnetic-reluctance object patterns. 
[0020] The 3rd magnetometric sensor of this invention The 1st magnetic-reluctance object pattern of 
a barbershop pole mold, the internal magnetization direction — this — the inclination of two or more 
conductor layers by which was the same as that of the 1st magnetic-substance pattern, and the 
laminating was carried out to the magnetic film pattern — this — with the 2nd magnetic-reluctance 
object pattern of the barbershop pole mold which makes 90 degrees to the inclination of the conductor 
layer of the 1st magnetic-substance pattern the internal magnetization direction — this — with the 
3rd magnetic-reluctance object pattern of the barbershop pole mold which makes 90 degrees to the 
internal magnetization direction of the 1st magnetic-reluctance object pattern the internal 
magnetization direction — this — the inclination of two or more conductor layers by which was the 
same as that of the 3rd magnetic-substance pattern, and the laminating was carried out to the 
magnetic film pattern — this — the 4th magnetic-reluctance object pattern of the barbershop pole 
mold which makes 90 degrees to the inclination of the conductor layer of the 3rd magnetic-substance 
pattern the magnetic resistance element connected to the full bridge, and this the 1- it is 
characterized by having an alternating-field generating means to impress an alternation bias field in the 
direction of about 45 degrees to the internal magnetization direction of the 4th magnetic-reluctance 
object pattern. 

[0021] The 4th magnetometric sensor of this invention is the coil which said alternating-field 
generating means wound around the package which contained said magnetic resistance element in the 
1st of said this invention - the 3rd magnetometric sensor. 

[0022] The 5th magnetometric sensor of this invention is the coil with which said alternating-field 
generating means formed the conductor pattern in the shape of a spiral on the insulating substrate in 
the 1st of said this invention - the 3rd magnetometric sensor. 

[0023] In the 4th or 5th magnetometric sensor of said this invention, said coil and magnetic resistance 
element, and a package carry out the laminating of the 6th magnetometric sensor of this invention on 
an insulating substrate, and it comes to form it. 

[0024] The alternation bias field impression approach in the magnetometric sensor of this invention 
which uses said property of the magnetic-reluctance object pattern 11, and solves the trouble of the 
conventional technique is establishing zero field time amount for every change of the direction of a 
field on the occasion of impression of said alternation bias field in the 1st of said this invention - the 
3rd magnetometric sensor. 

[0025] The direction of internal magnetization intersects perpendicularly, and even if there are few 1st 
magnetometric sensors of said this invention, they are equipped with the barbershop pole mold 
magnetic-reluctance object pattern of a pair, and impress an alternation bias field in each internal 
magnetization direction of the magnetic-reluctance object pattern. 

[0026] Then, impression of the external magnetic field which should be detected by the magnetic- 
reluctance object pattern of the pair generates the output according to the strength of the internal 
magnetization direction component of the impressed external magnetic field to the magnetic- 
reluctance object pattern of a pair. Therefore, the direction and strength of this impressed external 
magnetic field are made detectable. 

[0027] By two pairs of things to do for magnetic-reluctance object pattern full bridge connection, the 
2nd and 3rd magnetometric sensors of said this invention can make input voltage common, and can 
obtain each magnetic-resistance-element output. 

[0028] The 4th and 5th magnetometric sensors of said this invention offer an easy and simple 
alternation bias field generating means. The 6th magnetometric sensor of said this invention is a 
miniaturization ****** thing about the 4th and 5th magnetometric sensors of this invention. 
[0029] When, as for the alternation bias field impression approach of said this invention, a field is 
impressed, internal magnetization of a magnetic-reluctance object pattern is left with the sense of 
internal magnetization [ a set and after it ] at the direction of a bias field component of an impression 
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field also in the condition of bias field zero gathering in the direction of a bias field component. 
Consequently, measurement of a much more exact external magnetic field is enabled. 
[0030] 

[Embodiment of the Invention] The explanatory view of the magnetic resistance element of the 
magnetometric sensor according [ drawing 2 ] to the example of this invention, the explanatory view of 
the magnetic detection equipment with which drawing 3 was equipped with the magnetometric sensor 
by the example of this invention, and drawing 4 are the explanatory views of the alternation bias field 
impression approach according [ drawing 6 ] to this invention according [ the explanatory view of the 
1st example of an alternation bias field impression means and drawing 5 ] to the explanatory view of 
the 2nd example of an alternation bias field impression means. 

[0031] In drawing 2 which carried out simple, as for the magnetic resistance element 21, the 
barbershop pole mold magnetic-reluctance object pattern 22-1, 22-2, 22~3, and 22-4 are connected to 
the full bridge configuration through the connection terminal 23-1, 23-2, 23-3, and 23-4. 
[0032] Two or more conductor layers 25-1 by which internal magnetization formed the magnetic- 
reluctance object pattern 22-1 of the longitudinal direction of drawing on the ferromagnetic thin film 

24- 1 are formed so that it may incline 45 degrees in the direction of the lower left from the upper right 
of drawing. 

[0033] It connects with the magnetic-reluctance object pattern 22-1 through the connection terminal 
23-1, and the inclination of two or more conductor layers 25-2 in which the magnetic-reluctance 
object pattern 22-2 of a direction as the magnetic-reluctance object pattern 22-1 with the same 
internal magnetization was formed on the ferromagnetic thin film 24-2 is formed so that 45 degrees 

25- 1, i.e., a conductor layer, and 25-2 may make 90 degrees in the upper left or the direction of the 
lower right of drawing. 

[0034] It connects with the magnetic-reluctance object pattern 22-2 through the connection terminal 
23-2, and two or more conductor layers 25-3 by which internal magnetization formed the magnetic- 
reluctance object pattern 22-3 of the vertical direction of drawing on the ferromagnetic thin film 24-3 
are formed so that it may incline 45 degrees in the direction of the lower right from the upper left of 
drawing. 

[0035] It connects with the magnetic-reluctance object pattern 22-3 through the connection terminal 
23-3, and the inclination of two or more conductor layers 25-4 in which the magnetic-reluctance 
object pattern 22-4 of a direction as the magnetic-reluctance object pattern 22-3 with the same 
internal magnetization was formed on the ferromagnetic thin film 24-4 is formed so that 45 degrees 
25-3, i.e., a conductor layer, and 25-4 may make 90 degrees in the direction of the lower left from the 
upper right of drawing. 

[0036] And the magnetic-reluctance object pattern 22-1 and 22-4 are connected through the 
connection terminal -4, and alternation bias field Hb-2 for external magnetic field detection impressed 
to the magnetic-reluctance object pattern 22-1 and 22-2 to alternation bias field Hb-1 for external 
magnetic field detection impressed to the magnetic-reluctance object pattern 22-1 and 22-2 being the 
longitudinal direction of drawing are the vertical direction of drawing. 

[0037] When a ferromagnetic thin film 24-1 to 24-4 is formed in 82%nickel-Fe with a thickness of 500A 
- 2000A and a conductor layer 25-1 to 25-4 is formed with gold with a thickness of 5000A in this 
magnetic resistance element 21, If internal magnetic reversal is possible by making the field of number 
Oe extent impress and the external magnetic field helium parallel and from arbitration is impressed to 
the forming face of the magnetic-reluctance object pattern 22-1 to 22-4 The resistance change 
according to the strength of the field component of the direction of each internal magnetization 
produces the magnetic-reluctance object pattern 22-1 to 22-4, and the direction and reinforcement of 
an external magnetic field helium can be known by carrying out data processing of the part for the 
change. 

[0038] In addition, alternation bias field Hb-3 of 45 degrees have the component of the direction of M 
of ****** of the magnetic-reluctance object pattern 22-1 to 22-4 towards the magnetic-reluctance 
object pattern 22-1, 22-2, 22-3, and internal magnetization of 22-4. Therefore, even if it changes into 
alternation bias field Hb-1 and Hb-2 and makes it make alternation bias field Hb-3 impress, the 
direction and reinforcement of an external magnetic field helium can be known. 
[0039] In drawing 3 ; an actuation current is supplied to the magnetic resistance element 21 of 
magnetic detection equipment 31 through the connection terminal 23-4 and 23-2 from the drive power 
source 32. It connects with AC power supply 35 through the resistance Rs for synchronous detection, 
and the alternating current of predetermined frequency is supplied to the coils 33 and 34 of the pair 
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which makes an alternation bias field generating means from AC power supply 35, and they impress 
alternation bias field Hb-1 of a rectangular 2-way, and Hb-2 (refer to drawing 2 ) to a magnetic 
resistance element 21. 

[0040] The connection terminal 23-1 used as the output terminal of a magnetic resistance element 21 
and 23-3 are connected to the alternating current amplifier 36 which makes a resistance detection 
means through the input-side coupling capacitor C-1 or C-2, an alternating current amplifier 36 is 
connected to the input terminal 39 of an analog switch 38 through the output side coupling capacitor 
37, and the electrical potential difference of the resistance Rs for synchronous detection is amplified 
and inputted into the control input terminal 40 of an analog switch 38 through the differential amplifier 
41. 

[0041] The output terminal 42 of an analog switch 38 is connected to the output terminal 44 through 
RC filter 43 which carries out the component of the passage of the frequency component of an 
alternation bias field. In drawing 4 (a), the magnetic-reluctance sensor 51 comes to wind the coils 54 
and 55 for alternation bias field impression around the magnetic-resistance-element package 53 which 
held the **** magnetic resistance element 52 which shows an outline to drawing 4 (b). 
[0042] In the magnetic resistance element 52 equivalent to the above-mentioned magnetic resistance 
element 21 The barbershop pole mold magnetic-reluctance object pattern 56 whose internal 
magnetization is the longitudinal direction of drawing, If the barbershop pole mold magnetic-reluctance 
object pattern 57 whose internal magnetization is the vertical direction of drawing is formed at least 
and the magnetic-reluctance object pattern 56 is equivalent to the magnetic-reluctance object pattern 
22-1 of a magnetic resistance element 21, or 22-2 The magnetic-reluctance object pattern 57 is 
equivalent to the magnetic-reluctance object pattern 22-3 of a magnetic resistance element 21, or 22- 
4. 

[0043] When a coil 54 makes the alternation bias field of the same direction as internal magnetization 
of the magnetic-reluctance object pattern 56 impress, a coil 54 is wound in the same direction as 
internal magnetization of the magnetic-reluctance object pattern 56, and the coil 55 is wound in the 
same direction as internal magnetization of the magnetic-reluctance object pattern 57 so that a coil 55 
may make the alternation bias field of the same direction as internal magnetization of the magnetic- 
reluctance object pattern 57 impress. 

[0044] If a predetermined alternation current is passed by turns in coils 54 and 55, then, the alternating 
field which pass a predetermined alternation current in a coil 54, and are generated in it The alternating 
field which impress the alternation bias field of the internal magnetization direction to the magnetic- 
reluctance object pattern 56, pass a predetermined alternation current in a coil 55, and are generated 
in it It comes to impress the alternation bias field of the internal magnetization direction to the 
magnetic-reluctance object pattern 57, and the direction and strength of an external magnetic field 
helium of the same field as a magnetic resistance element 52 are detected. 

[0045] In drawing 5 (a), the magnetic-reluctance sensor 61 comes to wind the coil 64 for alternation 
bias field impression around the magnetic-resistance-element package 63 which held the **** 
magnetic resistance element 62 which shows an outline to drawing 5 (b). 

[0046] The barbershop pole mold magnetic-reluctance object pattern 65 of the direction where internal 
magnetization goes to the lower right from the upper left of drawing, and the barbershop pole mold 
magnetic-reluctance object pattern 66 of the direction where internal magnetization goes to the lower 
left from the upper right of drawing are formed in the magnetic resistance element 62 equivalent to the 
above-mentioned magnetic resistance element 21 at least. And when the magnetic-reluctance object 
pattern 65 is equivalent to the magnetic-reluctance object pattern 22-1 of a magnetic resistance 
element 21, or 22-2, the magnetic-reluctance object pattern 66 is equivalent to the magnetic- 
reluctance object pattern 22-3 of a magnetic resistance element 21, or 22-4. 

[0047] The coil 64 is wound in the vertical direction of the magnetic-resistance-element package 63 in 
the direction 45 degrees to the internal magnetization direction of winding 65, i.e., a magnetic- 
reluctance object pattern, and the internal magnetization direction of the magnetic-reluctance object 
pattern 65. 

[0048] Then, the alternating field which pass a predetermined alternation current in a coil 64, and are 
generated in it come to impress an alternation bias field to the magnetic-reluctance object patterns 65 
and 66 in each internal magnetization direction, and the direction and strength of an external magnetic 
field helium of the same field as a magnetic resistance element 62 are detected. 
[0049] However, there are both components of the direction of a bias field and the direction of an 
external magnetic field which should be detected in the field which passes an alternation current to a 
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coil 54, and 55 or 64, and is generated in it, and it becomes the output generated from a magnetic 
resistance element in the output at the time of bias field impression undetectable [ an exact external 
magnetic field ] including the bias field component of the direction of an external magnetic field. 
[0050] Then, as shown for avoiding said un-arranging and detecting an exact external magnetic field at 
drawing 6 , zero field (electrical potential difference) time amount suitable between the changes of plus 
field (electrical potential difference) +Hb and minus field (electrical potential difference)-Hb is 
established, and change of the magnetic reluctance by the external magnetic field is detected at the 
time of the zero field. 

[0051] That is, when the bias field of plus is impressed to a magnetic resistance element, for example, 
it is maintained at at least bias field at least 0:00 when internal magnetization of a magnetic-reluctance 
object pattern continues in the direction of a plus bias field component, and a set and its internal 
magnetization continue plus bias field impression. Then, the change in resistance of the magnetic- 
reluctance object pattern by the external magnetic field is measured in the condition at those bias field 
0:00. 

[0052] Subsequently, the bias field of minus is impressed to a magnetic resistance element, and 
magnetic-reluctance value change of the magnetic-reluctance object pattern by minus bias field 
impression is measured at bias field 0:00 following impression of the minus bias field. Consequently, 
exact measurement of an external magnetic field is enabled. 

[0053] The explanatory view of the example of manufacture of the laminating mold magnetometric 
sensor according [ drawing 7 ] to this invention, the example (the 1) of the spiral coil pattern for bias 
field impression according [ drawing 8 ] to this invention, and drawing 9 are the examples (the 2) of the 
spiral coil pattern for bias field impression by this invention. 

[0054] It sets to drawin g 7 (a) and is Si02 in an insulating substrate, for example, a front face. The 
conductor pattern 72-1 which uses a FOTORISO process and becomes some coils for bias field 
generating (lower layer section) is formed in the front face of Si substrate made to put or a glass 
substrate 71. 

[0055] Subsequently, as shown in drawing 7 (b), after putting the insulating layer 73 which becomes 
with a resist, polyimide, or silicon nitride, as shown in the front face of the flat insulating layer 73 at 
drawing 7 (c), the magnetic-reluctance object pattern 76 which carried out the laminating of two or 
more conductor layers 75 which become withgold etc. is formed on the ferromagnetic pattern 74 which 
becomes in a permalloy etc. 

[0056] Subsequently, a magnetic resistance element and the magnetic resistance element which 
carried out laminating formation of the coil for bias field generating are completed by forming the 
conductor pattern 72-2 which becomes some coils for bias field generating (management) on an 
insulating layer 77 as it is shown in drawing 7 (e), after putting the flattening insulating layer 77 which 
comes in SiN etc. on the insulating layer 73 in which the magnetic-reluctance object pattern 76 was 
formed as shown in drawing 7 (d), and the insulating protective coat 78. 

[0057] However, you make it connect by the through hole (not shown) which penetrates an insulating 
layer 73 and an insulating layer 77, and a conductor pattern 72-1 and 72-2 constitute the coil for 
impressing an alternation bias field to the magnetic-reluctance object pattern 76 as a whole. 
[0058] The circular spiral-like conductor pattern 82 is formed in the front face of the substrate 81 
which becomes with glass etc. in draMQgj8 . After covering a conductor pattern 82 by the insulating 
layer which is equivalent to said insulating layer 73 the appropriate back, The barbershop pole mold 
magnetic-reluctance object pattern 83-1 which is equivalent to the magnetic resistance element 22-1 
for external magnetic field detection, for example, the magnetic-reluctance object pattern of drawing 
2 , on the insulating layer, The barbershop pole mold magnetic-reluctance object pattern 83-2 
equivalent to the magnetic-reluctance object pattern 22-2, The barbershop pole mold magnetic- 
reluctance object pattern 83-3 equivalent to the magnetic-reluctance object pattern 22-3, If the 
barbershop pole mold magnetic-reluctance object pattern 83-4 equivalent to the magnetic-reluctance 
object pattern 22-4 is formed and the magnetic-reluctance object pattern 83-1, 83-2, 83-3, and 83-4 
are connected to for example, a full bridge, the magnetometric sensor by this invention will be 
completed. 

[0059] In addition, since the bias field by the spiral-like conductor pattern 82 is hard flow mutually in 
the magnetic-reluctance object pattern 83-1, 83-2 and 83-3, and 83-4, the sense of the inclination 
conductor pattern formed in the magnetic-reluctance object pattern 83-1, 83-2 and 83-3, and 83-4 
serves as this direction. 

[0060] In this magnetometric sensor, if the terminal of the both ends of a conductor pattern 82 is 
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connected to AC power supply and the alternating current of predetermined ** is passed to a 
conductor pattern 82, the field of the direction which goes to the method of outside from the core of a 
conductor pattern 82, or its hard flow will occur in the perimeter of a conductor pattern 82, and the 
direction and strength of an external magnetic field helium will become it detectable like the magnetic 
resistance element 21 shown in drawing 2 . 

[0061] In drawing 9 , the square shape spiraHike conductor pattern 92 is formed in the front face of 
the substrate 91 which becomes with glass etc. After covering a conductor pattern 92 by the insulating 
layer which is equivalent to said insulating layer 73 the appropriate back, The barbershop pole mold 
magnetic-reluctance object pattern 93-1 which is equivalent to the magnetic resistance element 22-1 
for external magnetic field detection, for example, the magnetic-reluctance object pattern of d rawing 
2 , on the insulating layer, The barbershop pole mold magnetic-reluctance object pattern 93-2 
equivalent to the magnetic-reluctance object pattern 22-2, The barbershop pole mold magnetic- 
reluctance object pattern 93-3 equivalent to the magnetic-reluctance object pattern 22-3, If the 
barbershop pole mold magnetic-reluctance object pattern 93-4 equivalent to the magnetic-reluctance 
object pattern 22-4 is formed and the magnetic-reluctance object pattern 93-1, 93-2, 93-3, and 93-4 
are connected to for example, a full bridge, the magnetometric sensor by this invention will be 
completed. 

[0062] In addition, since the bias field by the spiral-like conductor pattern 92 is hard flow mutually in 
the magnetic-reluctance object pattern 93-1, 93-2 and 93-3, and 93-4, the sense of the inclination 
conductor pattern formed in the magnetic-reluctance object pattern 93-1, 93-2 and 93-3, and 93-4 
serves as this direction. 

[0063] In this magnetometric sensor, if the terminal of the both ends of a conductor pattern 92 is 
connected to AC power supply and the alternating current of predetermined ** is passed to a 
conductor pattern 92, the field of the direction which goes to the method of outside from the core of a 
conductor pattern 92, or its hard flow will occur in the perimeter of a conductor pattern 92, and the 
direction and strength of an external magnetic field helium will become it detectable like the magnetic 
resistance element 21 shown in drawing 2 . 

[0064] In addition, the alternation current passed to the spiral-like conductor patterns 82 and 92 will 
establish zero electrical-potential-difference time amount suitable between the changes of the ****** 
style explained using drawing 6 , i.e., positive voltage, and a minus electrical potential difference. 
[0065] 

[Effect of the Invention] As explained above, when the magnetometric sensor of this invention and the 
bias field impression approach were parallel to the magnetic-reluctance object pattern formation side, 
they enabled detection of measurable, for example, detection of earth magnetism, and presumed 
bearing from earth magnetism for the direction and magnetic field strength correctly to the feeble 
external magnetic field from arbitration. 



[Translation done.] 
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[0 0 5 3] H7tt*fSWKJ:**«a!«t«-fe>U-<b« 
ja^lcDaftB^H. 0 8 tt*^HJ»c<±;-5AW7X^#EPjjpffl 
x/w ^;i/3-f )\,n& — y<?>mmm (f©i) , i9(J 
*^bj «fc ^ aw 7 x a^Hijboffl x /w 5 )V =1 -f ;p a ^ 



( 
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[0 0 5 4] 07 (a) KJSHT, J6t*£K0!i*.i£&S 

icsio, £&#£-a-fcs i as$fctt^^xs«7 i 
Mf 

[0 0 5 5] *^T% 0 7 (b) tC*-T$P<. U-vXh 
* tt# U -f 3 H * ttS<b U n > # »C T 5 »» Ji 

7 3£&igLfcCD*,. WJ»M7 3<DIII;@7 
(c) KjRT«l<, A-^n^lcT&^iiatt^A:? 

->7 4ffl±l;^l:T&5«S©Sfl:@7 

Tc.m%mjiW-n$-> 7 6 sjgtfc-rs. 

[0 0 5 6] #^T, 07 (d) IC*-r$P<a«JSfti#: 
A^->7 6#}gJ&2ftfciffe&:Jl7 3©±(C, S i 
ICT&Sfi«il7 7SSf Lfc©%, 17 (e) 

;kz>-» (±»g5) tftii#/W->7 2.,t, l&fft 
[0 0 5 7] TztzV, MWn^-yi 2-, t7 2-,«» 

iS!7 3^ig§7 7 ^joi-r^x^-*-^ (bus 
— >7 6fc3S#mTXSSIf*HJl)P-r-5fc*wrj'f^<£ 

lists. 

[0 0 5 8] 0 8K:fc^T. ^77§l:TS5Sfi8 1 

J&-f-g>„ L-^-SWfe. MiB^]l7 3tctBSlT£*g|f:B 
"Cag^A* — >8 2£«ofcCDS, ^<DmUm<0±.\Z^- 
SR«5MftHiffl WittB 2 ©«3l«St#: 
A^->2 2-, »CffiS-r-5/ N t-/ s f-^-;H«lSS^g:tn;#: 
/t^->8 3., t, «a»St#:>^^->2 2. t l:lSt 
S/N'-A--#-;i/^ffiSmiS^/t^->8 3.,t, JK^L 
ffiJnttA*-^ 2., l;ffiSt5A-n-#-;H8§l 
l&tnWnf-yQ 3-, <h, amffiSt&A^-^ 2 2., tc 
ffi^T-5A*-A*-5j?— j|/^JSS^figt#/t^->8 3., £ 
JBriEL. «a«trt#^^ — >8 3... 8 3.,, 8 3.,, 

8 3-4 *0>Jx.«7;i/yU yiS\Zt£1lfc2l±Z>L. ^fgBJtc 

«fc sigt >-y-^^r-£o 

'[0 0 5 9] XA-T — >8 2 IC 

i5/W7^ttfftt. «SUatfi#A-*->8 3-, t. 8 3 
.,*^8 3-, t 8 3-. tT'SVMC^(S)feOT, KSM 
WsifortZ — >8 3-, i8 3., *3J;<1N*8 3-, £8 3-.IC 
JK«jE-rs*S<*Wfl£/t^->0|Si*tt|?l3&iait!rj:S. 

[0 0 6 0] a^£^-fe>-!*-K*5<^T, <W#:A^-> 
8 2CDMSSW«T*3S8Stm«tSig 1 »L, 3$#:A^->8 

^ffllctt, «#:A^->8 2(0«f4>*»6*|.jSiK|Sl!i>5* 
[0 0 6 1] 0 9 tC&t^T, #7^CTft5S«9 1 
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t##/^->9 2*iofc©^, *:<Dmmm<D±\z{>v 
®mR&itom<Dmm.t&tn%¥, «a«b 2 

A^->2 2., fCttlST*/"*— ^MftfitSflc 
/^->9 3.,i, &!5ffi1n&A^->2 2-, Kffl^T 
i,A-A*-*-;P^«i£tri^A^->9 3-,<!:> 
te,in#^5>->2 2. , fCffla-r^A-A*-^— ;i/3H8a» 
fitrE#:A^->9 3.,t, m^ftta^A^- > 2 2-. (C 
10 ffl^-rSA-A-#-JU^»Jgttft:A^->9 3-,* 
ML, 1^^-/9 3.,, 9 3.,, 9 3-,, 

9 3., SfM-fit^l'^'J 7yl:»l^t5i. *ffi9iK 
[0 0 6 2] x;H7M©i#/^->9 2(; 

±5W7X»IH1 m%tBttfcrt? — >9 3-, i 9 3 
-, *5<tt>*9 3., <h 9 3-4 tT?SVifca»*|fiJ&©Tf, 
JfttrWfrA^ — > 9 3-,t9 3-, tJiiLN'9 3- s <*: 9 3-, \Z 

[0 0 6 3] frfr2>M%±>-Vr\z&\,*T, mwn?—> 
20 9 2<Dmt%<o$%^&3zffiw.mizmmv, ag#A^->9 

2 l'Hff^C0±W^^tm^tSr^T<t, ag^/\°^— >9 2© 
MlffllCte, agffcA* — >9 2©4 J 'L^e.^fCr6]^5^ 

mm? 2 1 tmmiz. frv&mftneojsft 

[0 0 6 4] &*3, XA'f 7)l<Vi<DmtiV*$'—> 8 2*5 

&**J3EI$ W * tfctf * - t 1= t£ Z> o 
30 [0 0 6 5] 

*iO!>'H7Xl8l?BlMfta. 0&&Hftftr(jr-->& 

j&wizw-ftx&ntt, &mj3&ifr<b<Dmmu9\-ffiMftiz 
mm, mm%fr*<Dmfe^&&]Emizm%}-i>!m\zi>tc. 

[02] *f&m<Dmnm\zj:&m%±>-y-<om%t&tn 
40 m?<D&wm 

m^m^EwuiBj0 

[0 4 ] ss*/t-f T-xajraijo^awiB i (Dmmm<D 
mmm 

[05] &mn^TXMmyim^®.<D'&2<Dmmm<D 
mmm 

[0 6] *»WK<k*Sf#AW7x«#i$Jn;frffi©ra 

BJ?0 

[0 7] *38WK«t*Sl«a!««-fe>-!J-o»iS«fiJo|« 

so enm 
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zi-i )iA^->(Dmmm (^©2) 
[012] S!#m7^a»*wm-r*ti£*©aw-fe 

>+ffflafaffiJa*^»B§5S;¥®0 
[^ORWl 

1 1, 2 2-, —2 2-,, 5 6, 5 7, 6 5, 6 6, 8 3 
.,-8 3.., 9 3-, -9 3-. mfm$i&n*? — > 
1 2, 7 4 3a«Ht<*A«*-> 
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2 4-, -2 4-. &iS&14SI8l 

13, 2 5. ,~2 5- 4 , 7 5 Mfc-M 

2i, 52, 62 mn.im.m^ 

2 3-, -2 3., i*$*Si? 

33, 34, 54, 55, 64, 82, 92 3£#A-f 

5 1,61 «£USJft-fe>ii- 

5 3, 6 3 ttAtt-ttaR^y^r— ^ 

7 1 S« 

io 7 2.,, 7 2-: w< )V<o—&iits.z>mfcrti?—y 

Hb 5#/H7^W 
H e ftffitt*- 
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